ABSTRACT
3
and implementing large-scale traffic data archives. The Wisconsin Traffic Operation and Safety (TOPS) 4 Laboratory at the University of Wisconsin -Madison maintains a statewide traffic detector data archiving 5 and retrieving system, which is developed to enable centralized management of statewide ITS detector 6 and configuration data, optimizing the utilization of massive data on a systematic level, and improving the 7 interactivity and accessibility for integration with other transportation data sources such as lane closure 8 data or incident data. This data archive is currently being enhanced to incorporate higher resolution traffic 9 data by migrating from 5-minute to 1-minute and even 20-second sampling intervals. At the same time,
10
there is a desire to generate aggregated datasets such as hourly, monthly, and annual average values from 11 the raw data. As the traffic data requirements continue to grow, the management of the traffic data archive 12 becomes a complex big data problem. This paper describes a proposed redesign of the TOPS Lab traffic 13 detector archived data management system to improve storage, performance, access, and integration 14 capabilities. Particular detail is given to the data archiving process, including data validation, and support 15 for spatial attributes and GIS data integration.
16

INTRODUCTION 1
Traffic data archiving for Intelligent Transportation Systems (ITS) refers to the systematic retention and 2 reuse of operational ITS data, and is required for many application. In the mid-1990s, real-time data from 3 traffic operations was archived and used for purposes beyond traffic control strategies. Archiving these 4 otherwise discarded data provides a rich source of information for evaluating traffic flow characteristics 5 and transportation system performance on a continuing basis (1) . To encourage the retention and reuse of 6 ITS-generated data, the archived data user service (ADUS) element of the National ITS Architecture 7 requires that data from ITS systems be collected and archived for historical, secondary and non-real-time 8 uses and that these data be made readily available to users (2). It also provides a general framework for 9 collecting, processing, retaining, and distributing these data. As a result, during the past two decades, 10 many data archiving activities have been conducted by different transportation agencies and considerable 11 effort has been dedicated to developing and implementing large-scale traffic data archives (3, 4, 5 
13
ITS data sources and prepare the data for archiving in a common relational database.
14 15 
ARCHIVING PROCESS
14
The archiving process refers to steps taken for processing and archiving the traffic detector data and 15 system configuration data. To solve the aforementioned big data challenge and support the VSPOC 16 frontend web application, it is necessary to continue improving the effectiveness of the archiving system 17 and data performance in terms of completeness, timeliness, accuracy, and interactivity. Redesigning the 18 archiving process provides a unique opportunity to rethink how to better shape the VSPOC traffic data 
Overlap
Return Gap
Three types of conflict detector issue:
The new detector becomes online before the current one become offline. There is an overlapping period.
Gap
The new detector becomes online after the current one become offline. There is a gap between the offline date of the current detector and the online date of the new detector.
Return
The current detector become offline, after a period of time, it returns back and becomes online. and locate the problem.
6
Other tables and views
7
The database system also involves additional tables (views) in the database to maximum flexibility and 14 15 
2
CONCLUSION
3
This study describes experience and implementation on large-scale ITS traffic detector data archiving.
4
The identified issues and potential solutions are universal and therefore other regions around the country 5 can be benefit from this experience. Towards a next generation of traffic data archive, the VSPOC system 6 will continue dedicating on data availability and accessibility for research and decision support. Future 7 work of this study may include following directions. First, a comprehensive algorithm is needed to 8 optimize system performance. Second, by identifying attributes of data quality that are relevant to ITS 9 data archiving, data quality assessment and statistical techniques are desirable to improve data quality. 
